Magnetically Stimulated Drug Release Using Nanoparticles Capped by Self-Assembling Peptides.
A novel self-assembling peptide-functionalized core-shell mesoporous silica nanoparticle was developed as a drug carrier. Superparamagnetic manganese- and cobalt-doped iron oxide nanoparticles formed the core for the mesoporous silica shell coating. On the silica outer shell, the peptide Boc-Phe-Phe-Gly-Gly-COOH was covalently conjugated by 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride and N-hydroxysulfosuccinimide sodium salt coupling. The self-assembling property of the peptide at physiological temperature was utilized to block the pore openings, while the disassembly at elevated local particle temperature released cargo molecules without bulk heating that would cause cell damage. Both conventional heating and heating in an alternating magnetic field were tested for the release of fluorescein and daunorubicin. In vitro experiments showed high cytotoxicity on pancreatic carcinoma cells (PANC-1) when this delivery system was activated by an alternating magnetic field, while control particles without drugs showed no obvious cytotoxicity.